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umm 1 1 yjua«»i= & y &mmt®us.m *>< 
acssicjf^ $ ttr i* c t £ t -r s#±^7ic 

[»#JS2] ^±Sm7ltA^A<R-F e-B^^ 

tt«-cft«c&«i«ftj:-r«fli«4iiGsa}*±asj|c 

SUiSSo 

[l**«4] #BSHb$3!iJ£jaj!><A i Mit®. s i gHb 

£*t?*«IHb*ii*#fr e> fcS c £ 
[flt*S5] *BaMbft£Ilft<#Aft-t*fc*w&€tt 

[H^^7] CO)W5 0ppm~1 000ppm 

(wt/wt) -e**ct*»«tr*lll*)i6iB«<o 
[»#«8] *Mftlb1fcftJD(«)fltJ*ft<o. oii/ m ~ 

[IMUB1 o] *MIMb1Jti&g(*<A i Mit®. s i M 

it®. T i Mit®. Z rM<t*3^&atf*l4*<C< 

»#* 9 taK<7)#±ss7ic^^5(DSg it^io 

[i§#JS 1 2 ] &Befc<b«B&IK*<A i Mb*, s i m 

it®, t i mb*j*&**h.**fc< fc 
*MMtiMt#fr&*4cfc i 1 ib 

[a** 1 3 ] y;uy;uja«ai= * y*Mfcit*Aii 

<DS?jt7j;£o 



[»*flli 5] #«it<b$)j£ll*<A I Mit®, S i ig 
<b«i, T i Mit®fr*>m£*ih'J?ts:< tt-rflftZtt 
&RMit®tfLftfrz>U$>zt£®Wit -r-5at*«i 4ie 

[SftO>IMll&tt9J] 
[000 1] 

-So 

[0 0 0 2] 

[ftJfeOTftffi] Nd-Fe-B**A«5l=tt***l* 
R- F e-BS*AI^Sm - F e-N^*^fiS5lC 

^*ffi«t*m*<m*&:iv fro, *iM*ft*M4£*LT 

»5(**ft*T?IMblMt*:M!>-ri*R**t?. *4i*. 
M*>7 foil ') ^fcftt£ii<»-&&.\z&'3Tm.Wfrt>&'ktf 

[0003] ±ia<D^ic®^, fflasssi^iH^ttJKJi^ 

•So 0lJ*.l*. !f#^BS6 3 - 1 9 2 2 1 6#^«l=li. 58 
5*ffil^A I ibtttos S i <b^#U T i 1b*ttftMiL 

fc*i=tt«L-c*«*«iHb*iftii*»rt-r**aA<E 

tt**l-CL>4o £f=. 4$tt¥2 - 3 7 0 8 1 ^aiC 
•So £fc. *#Pff1BS6 3-3 0 1 5 0 6ffi*l:it «t«S 

its^ <sio 2 ) t#t?3P-ryiu»«twtL. 

-1 6 8 0 0 9^«ICI4. K5*®ICT i <b*4fc$ft 
»*#fc»» ^att*B*«*"T?7 0 0«t;ia±<D!SEja-C» 
SaS-T ^>7J;i A<I2K $ *IT S „ 
[0 0 0 4] 

^e>y >7 -f s? > 7<b A/1? *s y , -etiic^is l t . 
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t$gfl 2001-76914 



SjtT*fc4. fiP*., t#BBBS6 3-1 9 2 2 1 6^$8*> 
2-3708 1 ^tilr|Btt(7)^;i T'l±. fl^W 
K*£5£fc£JHb£#iatt;-£ s <b*MI=^SeSftft«<b 
^* ^«IC5§«T'#$? L fe£ lt(D&a l» 5 rot? , & 

* N *> . »A«4i«MIMbMttJDIl= e >*-ju#a c 

y , BaaaBaaaaitfr&aaaaft&ai::* ? 

X. fcy, «S«a*Hc»K^05Sffll*B 

itir'S-S, *fc. 1#eaB3 6 3-3 0 1 5 0 6t^ll:G 

arc^a-ci** aa*aa?-fr&&:&&Bfi<B£aBi= 

fc. ^886 3-1 6 8OO9^«|ZfB«0)^jiT? 
I*. $#BflBB6 3 — 1 922 1 6t^«m v ¥2-37 

0 8 ia^«icEB©*aa>**4MaaJsmi=ti» iS 
*#tf &<b£*s < fcWftsc fc . aaaa******* y 

# > Kffiffil- liBffl T? # * c i £ © MB £ L T 
[O O O 5] 

[»g£fg*-f SfctfXD^Kl **M#&I4. ±120) £ 

y ffic*® icj^fiE $ *ife*aaib*&Ba, sisw* 5 

BI=*frS«Btt*<*UVDTN aBfl>B«!&<B<T*,. 

[0006] *f§B^ii. ^ftttjaica-j^fts+ifct 

<DT% **na>«±HS*&B5l*. B*aitBBa>a 

y % »/juy;njWtti=j: y*BBiba&n*<B£asi:: 

aa$*lTI^«CJ:£aa£-r6. «*«2S« 
<D*±a3*&B5l±. 1 ISBa>*±a$*&B 

?|C&IVC. #±aa*&B:Eft<R-Fe-BS*&B 
ET-^SCt^^fSir-r^o £fc, »#JS3f2«<D#± 

s^*ai»ei4. a*a 1 Eaa>#±aa*&B5c:fc 
i*r, a±aa*&tte*<R-Fe-N35c&Be-c& 

^.fiBEi*. n#4f i EBa>*±a»*A«:Ei=isi*T . 
*BIWbHjftBl36«A i ifclbfe* s i a<bfSa, t i a<b 

1t. Z r»ft«B*»&atf*l*iKE< i 



5iEaa>»±a**a.a:EH\ a#« 1 ih»cd^±s^ 

*&«EI=*ilvc, *Baiba£Bft<aaK-CfctCJ: 
^^gSir-TSo B*a61BB0>ft±B**&BC 

<baaB**c***-rsci*»af*-a. *fc. a* 

^Tk^BEICfcl^T. C<7)#MA<5 0 p pm~ 1 0 0 0 
ppm (wt/wt) r-feSCir^^Sltirf -So £fc. 
B*B8lBB©*±a»*&B:Eli, 1 

0 1 jum~5 fimXfo&ZtZftWit-f&o £t=. *2I 

aa>#±aa*&ttea>aa*ai*. m*4i9Gsaa 
y . !/jk^uana i= «fc y *BB<b*&B£B:saBi= 
»fiR-r*ct*»«ft*. aaai otBK<D# 
±a^7ic^^Erosi!is^;S(*. ■*n9eta>*±s[« 
*^«5©«a*ai=fci^r. aawtttftHtfA i a 
ib«9. s i aita. t i aiba. z raibafr&ai**i 
S'>ft<it -a# *at?*BB<ba«#fr & * * c t 
£««frs. *fc % *aa<D*±aa*#.ttci±. a 
«ai ifitroiy. *sa<b^j£M^^-rs#±n^ 

*&B5l=fclvc, a&B^BBC^ami::* R (»± 

m^tm) a^*<a*a^*^u-c»tf[B*»a-r*aa 
a^-A:<b^tt*Lri^«affia*«caffi±f*i=*-r« 
c&eaa^-r«. *fc» aaai zE««#±as* 
^tssi*, i*^isi nsaa>#±aa*ft.Bci=£it 
r. aaaibaaatfA i aita. s i aiba. t i a 
fca*&ai*ft«d>fc< i*-a#££fc*aafc*« 
^b^ci^atti. *f=. a*ai 3cao> 
»±a3R*^»5i*» a*ai iaa©*±aa*A« 
sicfctNT, */iuyjuaaai=«k yaaaibaaasa 
eaai=»a-r*c ii:j:oT, l^®«A<^KfiE**lrt^ 

©«a*ai*. a*ai4ca©ay. ^iu^juaaa 
i=«feyaaa<ba&a*«saai=»a-r*cti=«i:-3 

aaa^s^LTa&asaa-rsaaa^tHbipa* 
L-ci^*Ba««5affi±(*:i=»a-r«ct*aat 
■r^o *fc. aaai 5ie«<7)#±ii^7ic^fiS5a)Mit 
*aa. a*ai 4aaa>*±a»*A«5©aa*a 
icfc^x, ^saib^iKBA<A i aiba. s i aiba. 
t i a<ba^&a«*t***< tt-a»*at?aaa 
itw&ftfr 6<t * c t * t -r «. 

[0 0 0 7] 

[a«a>aao>aa] **a©#±a»*A«5i*, *y 
iuy^aaaicj: y aa»ftaaa*<«5aai=»a* 

[0 0 0 8] *^^|-tJt^T^^Vy^»^EB;£l-J:yfiS : 5 

aaicaa$ti«aaaibaaatt. a— a>aaa<ba 
a»A^&te«aaa<baaa-c*o-c*j:t^L. _a» 
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[0009] *-0>#Jl^b#iJ$»^ b S^S^bti 
AUt L-Tti. #J*.li. A I SHb&i. S i ttltfe. T i 

S, fill*,. A I RlbftAH (AI 2 O x Kl:0<xS 
3) . S ilftfclfeAn (SiO x BER:0<x^2) , 
T i Bfcft&fll (T i O X AIS : 0<x^2) , Mgi 
<b*3!lAlg (MgO x SI: 0<x^1) . CaHltlK 
fit (CaO x fiI: 0<x^1) *<*lf6*i*. CJtfc 

0>ftfltt1b1feAlKi*« fiSS*®i3«LTHtorsnfcS 

«it**-rftjai=i3^Ta*L^. a \mm 
am. s i mtttAiR, t i aibftAna. vouyju* 
mmz * y ah « i=» l tps $ '/;u*# 
tt«Mse3e-eft*ai=i3iNTa*L^. w=. s \mt 

[0 0 10] ±eo*M>JMbfeAn&<tt«Siil::*tLT 
fc<i:*#«<b*»3Ei:iflc**-rsil«HiT-tJEJ6L. K 

Kittle:/*— juafci^tasfcto-efc-sajT?, rh 
Lx^i^mtWE9.m±mz»Attii>a>v. ah 

T?. ^(DSiaa)^«14l*a-f«t:P<^y. 

firtE-r*»^. R— F e — N ^^C^JS-HI-iSl^Tli. 

[OO 1 1 ] *— <D*a»<b*J«»3^&4*-t<Dft(DA 
■ Z r»ft«J*»6JEt4ftffll. IP*.. Zrgfc 

tlAM (ZrO x M: 0<x^2) A<3Slf t>*l6. Z 

1*4. tot. Z ri1tMI^ftl.I5S. »«± 



;u*yjRftJWBT?«*Lfc«*'e*. ABte>*fl:, in* 

[0 0 12] ±C<Da*lCj:y, -fi£»W±<7)^PK<b 

1fcia#fr&fcS#*tt*iMbliiABa>**. a i sib 

s i Bib*, t i mbtt. z rBHbttfr&si&is 
tt-*»**t?ct*<a*L^. m*., ais 

<b*. s i Rib*, t i tt<b*i£«ftAni*. 

i=« l rfiitf)Tffi^fcs»i4 **-r « j£ t am $ »att 

l x 0 z rRibttSd&AHtt. it^tticjjnxTB 

*^*»ja±fl!)*«iMb«n«»^ b 5*«**mb*J 
AM-tLXI*. Wx.lt. S i -A I tk$81b1feJ&H (S 
i O x ■ A I 2 O y AM : 0 < x ^ 2 ■ 0<y^3) . 
S i - T i *g£R1b*fcl AM (SiO x -TiO y AS: 
0<x^2-0<y^2), Si-Zr S^Ht^lK^ 
( S i O x ■ Z r O y AM : 0<x^2 • 0 < y ^ 2 ) 

[0013] '/juyjurtn&i=J:£«Mfc1bfeAIRa>tt 
^ffi^O^jai*. fc«R1b&AMa>$J*35±:fca#IS 

[0 0 14] vOUSRlis *«»<b»A«a>1IW«*:fc4 

&L. »A«jb**a)in*»»Ee-v»a*si6<f^i=* 

[0015] MlHt1feAMa>ttriU|j:ft«Mfl:*tt 
tLTI*. ^S<D^ h*->b\ H>*vK. ^ptK+v 

5c •/A'SaroSjttt^a;* Keif 

I of. A l »<b*A«*»*-«r*BI=ffl^&*i«A I 1b^ 

lxA<3-4(DT;u=i^rv;uS^ ; S-r'5T;u=i^v h\ # 

rttfifLU. s i iBftftABl*»*^"*IBI=»i» x & 
^■ibs i lb-&#iro«^i*. s i <d> h+-> K, x h+-> 

^tST^+vK^fflOS-ttfSSLU. Til 
<b«sABIS»)«-r-6ISI=ffl«.^*t*T i <b£<&l<Dii# 

^SfeA < 2~4©TJU=J+v^a$*-r-ST;u=i + v K 
^ffll^• 0 5Ci:A<a^LL^ < , Z r f^Mbl* AS 
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^112 0 0 1 -7 69 1 4 



irffii^ftftz r it-Stonm-eni. znD^n^vK 
•V^ Kfc<t*m*&#3~4©7;Ua*v;U»£* 

*;utf>i£i&£ffll*ftC k #SI* L^o 
[0 0 16] -Jj£#)a±<D£Jg^b4fcj£#A^&ft£JS 

jl^LTfiil^ftCirtfT'^fto 0>J*.I4, S i -Z r*S£ 
B1bft&ll£KJ£-r*BI-l±» S Hb^fciz Hb£*j 
£;S-&L.Tffllvh.l4.J:l\, fia^^+vh' 

^itffli^ctfets. «x.tf. s i -a \m&M 

ft*&«S»J«-r«IBl=l4. S i -o-A l 

U M»ia*<i ~ 4© 7;u=i* (-90)7^3* 

jusfc^fi&sftfctro-e&o-ct.fci*) £*-f fts 
i — a i s^r;un+-> Kftifos i - a i «dib$4h 

tttfilZlZ. (H3CO) 3 -S i -O-A I - (OCH 
3) 2^ (H5C2O) 3-Si-O-AI- (OC 
2 H 5 ) 2 ftif3&«*lf6*l*. 

[0017] tHko*Kfl;*ft&Jfll*-C*KMMMIi 
£JI£ ^fiE-T ftlf^lcfc 1+ ft«-ftB1b*ftO>;Bftffl£l4 
*#K:ES$*iftt.ro-ei4&i^ a 1 ttfctt. s i w\t 
ft. t i Itfcftfr/bilil4;h,ft'>fc< &t— 3«>*JHMt 
ftj£#&. ?<DttOftBtt1bftjft#frE>ftft&II£KJ£ 
■Tft**l=l4, *«**IMb«j&*«t»l=***iftA l . 
Si, Ti A*e>gl4;h.ft'>fc< fct— oo^at^cDfte 

<D#«<D*tf^ii/»i=>t-r«tt#«)^;nkA<o. 2ia± 

LL^ «5LK, S i - Z rttftK<bftftH£»j£-f ft* 
S i - z rttftlMbft&III'f'l=ft«*ifts itZr 
(D^tt-^HRlcfcrrfts i o>%;utt (s i / s i + z 

r) *<0. 2Jil± (^VUhb) l=feft«J:dlC, S i Ib^ft 
kz Hb*ftS«*-rftcfcj&tffl*Ll\i c<7>«fc5fciE 

Tt&Zktf-eZZkkUz. z rgHbftfifcttlCfciJ, £ 
K(0»T ;U * U 14 £ |S)± $ * § C i # ft . 
[0018] 7ju*i=tt-fftftJHlt*fta>E*llfti*. 

o. 1 w t %~ 2 o w t % {&mmt*fo&n * i4\ 

s i ib^ft(Di§£(4s i o 2 s i <b£ft+ z r lb 

#iro«&iis i0 2 + Zr0 2 M) CD©HA<M£L 

i\, Eftflfttfo. 1 w t %*»iT?i4+«-fcKI¥a>ffifll 
t»*fc»ici*iMiiiit**EHiyaLrffd*»* 

A^-efc-s. £fc« 2 ow t %^gx^i4 V;u^<7)*i , tt 
A<ia < U ft ct I- <fc y J&SS tfBlt lw U ft £ -f - ft A< fc ft 
£>"*?&fto 

[0019] mmtLxti. mm. mm. mmtzfam 



JI/WpH 1 ~7|cfcft<fc9l::3sJiD-rftCi:A<M£L- 
l*. P H*<1*^Af>7£®xS«t, &.mtetfLlzmLtz*J 
A>* *flHW ft KB* L -C<Dftl**MR5J£-PS*££ £tt 
$ T* £ & I ^ ^ ft # fo ft frt> 1? ft . 

[0020] ^u«£SS<b$i*ftfcftlC!&gl=:J£i:T 
fflL^&*i«ses<b*tt, ajs-rftftftib^ftaib^ns 

Sttl-(6i:rfflfiii«**lfttiO!)-C*ft3&«. T-b^UT 
■fe hi/^ttCtot-rft/S-i?^ 7-fe hftiif;i< 
£l4i:#><!:-f ft0 ->r hKxx^;ntci:\ fli+U- 

h t»uE-r ft <fc o tait-smm* li\ ^^ibsijoie^ 

SI4, «H*.I4\ |8-v>r h>£jm^ftif£, ^Ut 
£<b*J/*B<b*ft) T'2)iJlTA<M*L^„ ^7HtA<2 

mW? ft J3 ft fr& t? & ft , 

[00 2 1 ] VOU&tfl^ftS&SftftTRte. i£&{a$S£ft 
ftt<7>T-fcoTt<fcl^U mi4. it!«lcT;U3-vu£ 

lb&l£T*£j£-r ft*£*Jffl^-ft k 5 fc*b5*Kl6 

fc, ^a+(7)7K^m£fi|fflrft<!:t^fc^}iT'fcor : t 
<fc^o 7X£^U; - S*(ctt$&-rft^<D7K/'#S1b^a) 
*;utb(4i 0 OJUTA^M^L.1^,, ^E;utbA<i OO^SgK. 
fttacDS^t4ic»S£RifTfc-?-tLA<fcftfcto-c?fc 

[0 0 2 2] mfemtekLTte. V>Vfe<DtfLftkU&$L 

jnb#i^ mm. ^^b^j, Kzr^xisi-i-mML. 

A^o^bftfcaa^ K£Kj-|c#tfc£-t±ft-£#T-£ft 
t,CD^fflL^ftctA<-C^fto *1*6<]lcl4, 0iJ^.l4, x^t 
/ -JHc{ta*ftftiS^T;U=J— x^ U>-9"'J n — 
j«y r;u+;ux— ^^H-ftS^ftftB^bTK^x— ^f;u 

7-tzT— h-lc«S^*tft^b7K*x-^;uT^3-;ucD 
ftSiXfJk KKx^;Hcfta*ftft«^TJU=]-;U 

(Dft^xx^f^, r-b hx-'tta^ttft-y h>nfif*<P 

fflL^ftCi:A<M^ LL^o 

[0023] \/;uaa)«Sfttt, v/;u«j?£^ro^^ft-a- 

ictcfeftA^ -fi§W(C2 O c P*Itt^Ct*^SL 
L N 0 2 0 cP^Ji^.ftt. ttAH^Bttl=tt U . Sft 
ffiSBtlc-? 7 -v^ A<H±^-ftfc-?-ftA<feftfctf>r'fcfto 
[0 0 2 4] ttte, y-;u&<D!SgB#Rfi-tf>liSXJKI4, v* 
;U;tlc#^ftft§iHfi£»(7)M<^^ft-a-!c<feftA<. aft. 
liS^F B 1l4 1 »~ 7 2^1. l^B;SSI40 o C~ 1 0 0°C 
T-fefto 

[0 0 2 5] fcfc, BrM^ftli^l^l4. ^Ujgtfl-Slll 
«5iJ^l4. A l Hftftitt?. S i mtvimft 



(6) 
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[0 0 2 6] 9)\,&<DMG&m^0>mifiJ3 ! ,£t LXit. 

[oo2 7] mG&mizv^te&miBLtz'ik. mt&mt: 
f£ita>£8A<&g-i?<fcy, w&jmgt lti* 

T, Sa^SfflJtl* 8 0°C~4 5 0 °CA<^£ Ll^tf. 
l^»^bli8 0°C~2 5 CcA^ySISLOo £ 

#SLt> 8 0°C~2 0 0°Cfr-SCi:A<M* LLN„ 

[0 0 2 8] ±fe<D;S;£lc«fc*i.li\ Bftttlc«*lfclfS 
S£±tt<fc?-&£g&<b#lJ£lig£t#.&C 
*J. S i -A I flttiMbfe&ROit*. ^tf>*§ 

JSI*. S i J*#*tHttftgt0!>**, S i -O-S i $£ 
pt S i -O-A I $S£££<#,?K A I 
if a. A I - O-A I *S££ S i -O-A I fS£££< 

[0 0 2 9] ±IB(D7JJilC«fc^lS. MMbftft 

1*5 0 p pm~ 1 0 0 0 p pm (w t /w t ) T'fo-S C 
fctfaSLl*. CCD$S*<5 0 p pm**-CI*&«l=* 
799tf4«t4=ti«fty, Cfl)«4»1 000pp 
m*a*«tjftfll<7)«S<b4<+»l=iec6<i:l^fc-f-4xA« 

[0 0 3 0] *«w©v^u^wS«flsl=J: VMWbtt 
■c. &m<»m&tfo. o 1 /imjsi±-c**ii<+»«cwft 

Kl*H££;h,-6*ifl>-eiSfci^ »=E£i*a>/]*g-Jbl::* 

•3<£itA^ M*L<l*3^miaTA<SI 
ffla5l=fel*T3lLfcJ«J»-e*ft. fc*>\ 

^yjMLTi7"DT4»cfet^Ctl4l,N , 5^"Ct^L' v o 
[0 O 3 1 ] tlifttfiSt Lt. A I eMbto, S i 
ttlbtt. T i B<b4fe&££*&&jHMb1fej$#fr&&£ 



tlis x|g%«?-a-jfcsa (xps) fcficj: 

^0) 3 d tJlit<D$££x*jMf — (Binding En 
e r g y ) f£]ftx*J|,4r— fl||C 0 . 5 e ViiLtv? h 

[0 0 3 2] ftjs. *#Smi<»£S&<b1&&R(D±l2, JE 
flrr*c£i=«fcor. «mftib4«KKa>1«tt$iMa ■ M 

[0 0 3 3] *flSWlZj3L^-CfflL^*t«#±a3R*^a 
5lw*>l+£#±S5c* (R) I*. Nd. Pr. Dy. H 

IC* La. Ce. Gd, Er. Eu. Tm s Yb, L 

fc. i»liRfl)9%1lStoTEy44<, Hffi±(*2 

& irtDlft IC J: o tftfflt 4 C i t t?t « o 
[0 0 3 4] R- F e - BR*A«5IC3SI+£ R<7>#* 

i*. i o«^%*ai-ei*<e«iijt36<a-Fei:w-«a 
<n±Lii&®mttii&tzto. khaki*. »f=jit^««* 

y^tt#«tt**«*<tty, ?£®*&j£SJf (Br) 

[0 0 3 5] Fe(7)^*te. 6 5JK-?-%*3S-CttB r A< 
STL, 8 OB^Jg^-StR^H c J A<!lb*LftL^ 
<DV, 6 5H?%~8 0JS^%(D**4<a*LL^ * 

SCttfttS^ C olM^F eC02 0%^$g^.^ 

[0 0 3 6] BCD^aii. 2H^%*jarM*S®(*«ig 
i4iB'J-yf6#«tt«4<*<6: l h BrtfttTLt 

^iSffi»<kO)fcftlC % 2. Owt%lUT<DP. 2. Ow 
t %JUT(DS0>5*>. *ft< <tt-«. &ttI-C2. O 



(7) 



ttffi 2001-76914 



3 Ow t%felTCDCT?a^-r-5Ci:lcd;oT. 1&&<DM 

[0037] $C>|C. A K Ti, V, Cr s Mn x B 
i. Nb. Ta, Mo,W, Sb, G e . Sn. Zr, 
N i, Si. Zn. Hf s G a 0) 5 < <b £ 1 10) 

jSJJoii. «ffiA-v>Masa^a)^M14a>*«. £! it tiro* 

(BH) ma x £ 1 5 9k J/m3ja±i: 

l\ &fc\ R-Fe-B^^.m5lCli % R. Fe, B 

[0 0 3 8] £fc, ^flBJI^fcL^Tffll^ t>+l'5 R — F e 
-B^yTC^fiSecD^-e. ¥«I^B B aSlA ? 1/im~8 0(( 

ffitL, (*«itr-l %~5 0%<C^fiStt4a (|g<b#l*I£ 

OkA/m> Br>0. 4T, (BH) max^80k 
J/m35SU (BH) rtiaxfl)§XIIi1 99 k J 

[0 0 3 9] $<bK. ±f£JJl$1-<D R - F e-B$*&tt 
&t LXlt. 2 5 1 5*4MII=lBtt*:h.T 

^-Sctd^^ltR-Fe-B^^^KKC. 8 
-2037 1 l^'AmztmttlT^Z&otSV? h« 
ttffl (0IJ*.!*.. a-Fe^Fe 3 B) t/\- Kffilttffl 

(Nd 2 Fe 1 4B) ^^t" -5N d — F e - Bit/ U 

>£\Z& y f^^^tlfcH^ttN d - F e - B&m&m*. 

(mZ-\£. M8>% : MQP-B • MQ I *±SD 
[0040] R-F e-N3bm&C«t 0"JtL 

is. 5-82041 m±msm<n ( F e -j - x R 

x ) 1-yN y (O. O7^xi0. 3. O. 

y^O. 2) T*a$^i>Z^$^S!i:-ri)7lc^57!)<^ 

If t.ft&o 

[004 1] 

[jtffiM 0iJ?Ll£, *H»»4 7 7 0 7 2 3-S^&fglCfg 



<tl;<fcoT#f>4xfc 1 7 N d — 1 P r-75Fe-7B 
$§J5fc0> 2 3 mm x 1 Omm x 6 mm (DJ&SHIE (lil 

BrSBorenftttigsi:: «fc y ajg Lfc„ *Biiibfe&n 

&Btt<bfefttta>«t&(* x l§[s]#rgg£mVTfl?«r L 

[0042] mmm -*tt«3 ■. * 1 i-* 

^3lc^-r?|#±lfi$ST'^fliL, !&«ftJI£ 
tzA I H-fb^JSH (A I 2 0 X J£IS : 0<x S3) OTM 

j^M4"<DcM^a4ir^-r 0 xpsicj;-5n 

d©3 diJiiIOiSx^;u^-{|iJ^cD1b^v7 Hl£*4 
lc. HSS0ij2T'*#f>*i.fcA l tt1b«s£n£*-r«WE<D 
X PS»I^S^E1 1 IZtH-To XPSSqgli, E 

sca-8 50 (s,munmnw z&mL. i^n 

0-6 p a JJlTOTSM^T-e. XgtltMgKff^ffl 
IV »PiimiI8 k V, m3S3 OmAf, 97 6eV~9 
9 2 e VOmmiZtSl^T'n'otzo it¥*s? l-fitli. tS#4 
Hin£mN&#e>. »DilBBE2kV. S3iE2 0mAr', 
Ar-ft>l^f>{f (t*-AX + -V^) £fTlV #B 
HgP»i:^CrtS|5a)Nd<7)3 dDlilCDTtm^^^^ h;U 

f=» t#f>^fcA i iMbHsftB$xiti§i8T%i=r«lifi« 
Lfc^m, m&mitmkMX'ibitzo m^issii 

ICcfc^affiS^ x 1 OOO) i^JKM 

[0 0 4 3] 

[an 







tttt 
























x^/— ;u+ipa 













CPA: ^v^Pt°;ur;ua— ;u 



[0 0 4 4] 



[S2] 



(8) 



&M2 O O 1 -7 6 9 1 4 





Al4b£«3HB£«^ 






pH | 




(wtXAI 2 0 3 J«» 


tt&/Ai<b£& 


SE<fc*l/Ai<b<&8g 


*/Al<b^% 


(cP) 




8 


0.001 


1.5 


3 


3.6 


3.1 




5 


2 


1 


1 


2.4 


3.9 


i mmm3 


1 


0.005 


0 


0(*) 


1.5 


2.4 



[O0 4 5] [S3] 





(cm/min) 






1 


240^x2001^ J 




3 


200°Cx30min j 




10 


175°CX60min 



[0 0 4 6] [§4] 





HI? 










(pom) 


(eV) 




0.3 


150 


1.2 




0.5 


220 


1.4 




0.8 


340 


1.1 



[0047] %t>*itzA i SHb^&«£*rr seas*. 

0°Cxfi^S)g9 O%0)ffiS]6;1^TlCT2 5 

RUlc, N dlS^-^mHi^-^^LTA l i^b^&lg^fS 
fiE-T^A I Jj|i^<klb^$S^LTl^J?.EJf £18:5SS£ 



<. ummzBLmfimm?zztt>ti:i\ 0 ^x. m.5 

tt> 9\-®.ti,lz\2tA,t-£it?ZZtte 

[0 0 4 8] 
[*5] 











fit* 




Bra) 


HcJ(kA/m) 


(BH)max(kJ/m 3 ) 


BrCT) 


HcJ(kA/m) 


(BH)max(kJ/m 3 ) 




1.14 


1322 


243 


1.13 


1298 


236 






1.14 


1314 


242 


1.11 


1282 


233 


&<bftL 




1.13 


1322 


242 


1.12 


1314 


237 






1.14 


1314 


242 


1.07 


1258 


224 




Jt&Gl2 


1.13 


1330 


243 


1.05 


1242 


217 





[ o o 4 9 ] It&flJ i : tt&{*tUfett£. V3^?7 
3 - ^f -□ + y^-7Jl-S --^A- v- i -zfa 
SICJSJIO. 5 U m<D A I Btbft&MSJ&jftLfe. 

4xfcA i utifiKtoot, w. z Fm®mz£&%.m®. 
m {mm ■. nooo) jftofctc?,. ssi&//m<7> 

&m?z>m&\zKL. mt&mi -nmm3 tm-fkfto> 

[0050] tt^mz ■.mxteumxiztiL. mmm-\ 
$£m£«5i^-r 0 mmtLx. Bss(*iagi>ti4. asm 



[005 1] HJ&£0ij4-5iiS0l]6 : VOU5S£, 
-TS i itSVi. *&^&ifcJ:l/7]<<D#/&»l::T. 

a 7 ic^-riais, ttsasjitf pH-cssgLfc. va-vh 

8l::^ll£±lf&£-Tr^*TU MI$ftot, -?-tf> 

J£JS (S i O x j£ffi : 0< x ^2) CDJSH. J^ffi^OTC 
M^a9IC^-To X PSIC<J:^N d(D3 dflittf) 

mt>*itzs i itib«iJKn$#-r«fits(ox p s3hs«x 
^H2iz*-r (i^7j)i linsseij i -mmm3 twi 
o , s i mt^&m^p(Ds i jita<^h^^ 
^ l x n d m=F t l r in -s^s d £ ^-r a c t 

S*tS i ©2 p$toi<»X PS;H^S^E!3lC^ 
v~ 1 1 o e v) o mz>titzS i &-lb#!)J£EI£x|£ls]#r 



(9) 
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tz. m?-mMi=j:«saEttff (fern-, xiooo© [0052] 



1 1 srib^tt 




















CPA 






flHfe 





iPA:^v^Ptf;u7 r ;u3— ;u 



[0 0 5 3] 



[S7] 



II 


(wt%.St0 2 »lt) 




EJUtb 


Sift 

(cP) 


pH 








5 


0.001 


3 


1.4 


3.2 


1 


2 


2 


1 3 


4.1 




10 


0.005 


10 


1.7 


2.2 



[0 0 5 4] 



[*8] 





5i*±ifaae 

(cm/min) 


KM 




7 


150°Cx20min 




5 


200°Cxl0min 




10 


100 < tx20min i 



[0 0 5 5] 



im 9] 













(iim) 


(ppm) 


(eV) 




0.5 


320 


1.3 




0.08 


95 


1.1 




2 


450 


1.2 



[0056] m^titzs i Mitto&mzm-r&mGiz-tt 

L, -JtfflEfl3£H-ft{N9BMfcttttligttt*£ 
frofc. -&©*Sm£*1 Olcjp-to t#«b^fcs i mt®> 

H^Jl^^^LTS i|ft1b1fe£M£fltJiK-r&S i WTt 



[0 0 5 7] 
MM o] 







m 




m r 




BrCT) 


HcJCkA/m) 


(BH)max(kJ/m 3 ) 


BKT) 


HcJ(kA/m) 


(BH)max(kJ/m 3 ) 




1.14 


1314 


242 


1.13 


1306 


237 






1.14 


1322 


243 


1.11 


1290 


234 






1.13 


1322 


242 


1.12 


1314 


238 




EMU 


1.14 


1314 


242 


1.09 


1266 


226 




I Jfcte«4 


1.13 


1322 


242 


1.08 


1258 


225 





[0 0 5 8] JtK«y3 :V3'J h77^ hfc<fcl 
5/5>*X^U— flslCTfctf U 1 5 o°CT'2 o«Jra?& 

n+mmmiz&zi&ffim.m («*: xioooi £^-o 

»&ih.fcs i it<b^£|gi£*-f&{8:Elc*tU 1 



[0 0 5 9] £b$H5lJ4 : ->3 -v h?^* h *} «fc t/jSftJffii 
B8t?*ffi*»»fcLfc«5itttt*tf-|::» S i 0 2**3 0 

w t %, $E?KA<3 5wt%, -< v?a t°;uT;U3— 
3 5w t %^ b ^ □ a -f •> U * iliS J x ^u- ;i 

ICTgfliL. 1 6 0°CT'2 Ofttiam?&Z£lZ£V. * 
(DSSIcffiJlO. 5 /ymOTS i Kfls&&ig£ff£fi£Lfc. 

(te* : x 1 00 0) ^fTofci:C5. It&ft/i 



(10) 
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[0060] mmm7&&ummM8 ■. v^mz. ai 
1 ic^-tt i its®. &i£itfti. G®mmt$j:v 

;1MbLfc&:E(*iil£ttf-*tU ^-f vZ?zi--rj^>7& 
izr. */;u*S. 81 3Ci^-?-?|#±|fj$Jt-e^fiu 

i — — r 



tzo »6*lfcT i mtto&.l& (T i O x j£Jg : 0<x^ 

2) j£k*o>cs$8i 4ic^-r„ xp 

^■T^^5(DXPS;19^S$ll4IC^-r (aasasii 

0 0 0) 0>$S*. tt&nCf2. e>*— JUOttuM&ti 

[006 1 ] 
[811] 













fliift 















[0 0 6 2] 



[*1 2] 











PH 




(wtVTi0 2 »ff) 






*/THb«« 


(cP) 


em 


3 


0.002 


0 


1 


2.2 


2.1 


I ^Jfc0!8 


5 


0.005 


1.5 


3 


1.7 


2.6 



[0 0 6 3] 



[81 3] 





3l#±lf«JK 

(cm/ rriin) 






3 


240°Cx20min ! 




5 


200°C x 30min 



[0 0 6 4] 



[81 4] 





mm 








(ilm) 


(ppm) 


(eV) 




0.4 


230 


1.2 




0.7 


390 


10 



[oo6 5] ®t>HtzT i mttoBim&mTzmmztj 
'n-otz* tcntism&m. 1 5ic^-To »t>4xfcT i SHfc^ 



IBJUfr-SCi: tfclV «tot, 81 SA^Bj^frfcJ:? 

S.LX^ZZ.ttft>fr-otzo 
[0 0 6 6] 
(81 5] 













HcJCkA/m) 


(BhOmaxCkJ/m 3 ) 


BKT) 


HcJ(kA/m) 


(BhflmaxCkJ/m 3 ) 




1.15 


1322 


244 


113 


1306 


237 






1.14 


1314 


242 


1.11 


1290 


234 




mam 


1.15 


1306 


242 


1.07 


1250 


225 





[0 0 6 7] it|£0ij5 : m&&UmK&. y3'vh?7 
X hfcJ:i/j§»JBftBi-ea®*;«;#1bLfc«, v- i 

(5wt%) |C;iaL, Si#fflg«}ir'6 0 < 'Cx3 0» 

Rn&ig^mv -E-<E>8ffiicigjio. 5^m©TiSitt 



^mwimiz&z&mffiz item ■. * 1 o o o $ffofc 
f,*tfcT i mt^m^mr^m^ziaL, mmwi - 



(11) 



ftffiZ 0 0 1 -7 69 1 4 



mtt-t zm&it. m%n&. nmiz&i^x. mxztt 

[0 0 6 8] : v/;U;$£, Si 6IC^-fS i lb 

m\zx. si 8iz^-r5i^±ifssT-^ 

U !&*&g£fToT. -E-tDSSIZS i -Z rtt&ttlbft 



(S i O x • Z r O y : 0< x ^ 2 • 0< y ^ 2) 

<Ol». M*fl)Ci£Ii QlciF-f o xpsi: 
<fc-5N d<753 d UljKDffil^Udf— {BiJ^tfHb^v? hit 

£ s i 9 ic^-r (»je*ss itnt&m i -mmm 3tm 

C) „ ^bftfcS i -Z r ttfe&{fcfe£m£ X &[e]8t;£ 
fc> tt^ia&IC^SSSfiUi? (iS^: x 1 000) <D 

[0 0 6 9] 
[«1 6] 











I 










jh-ipa I 
.. 1 



ipa: >rv^ntf^7;uzi— ;u 



[0 0 7 0] 



[Hi 7] 



I I &B4b£&B^&i£ 
| (wt*.Si0 2 +Zr0 2 Slji) 






PH ] 


Si/Si+Zr 


ttffc/M I gS^bffl/M 


tK/m 


(cP) 




0.34 


2 1 


1 


1.9 


3.9 I 



M:&H<b^«3(SHb^«3+ZHb^to) 



[007 1 ] 



[0 0 7 2] 



[$1 8] 





(cm/ min) 


£M&3 




5 


240°Cx20min 



[Si 9] 





(iim) 


(pom) 


(eV) 


3I«50!9 


0.7 


350 


0.9 ! 



[0 0 7 3] &Z>*ltzS i -Z r1S^^b^JSS^*-r 

s i - z r&<&mtVMkWk%m-?z>mG\z, &mmwt< 



i*r*, rt-mtbizmtAsif&itTZzttii 

[0 0 7 4] 
[S2 0] 











BrCT) 


HcJCkA/m) 


(BhOmaxCkJ/m 3 ) 


BKT) 


HcJ(kA/irO 


(BH)max(kJ/m 3 ) 




1.14 


1314 


242 


1.12 


1306 


234 





[0 0 7 5] HJ60IJ1 O : V0Ui$£. S2 1 IC^f Z r 

S 2 2 Ic^-TMjS. *5Jtfc«fcl/ P HflSLfc. v 
3-^^77 Kfc*l/itSiJB5iS8'eSS$;f^bLfc^ ; 5 

J> S2 3ic^-r?i^jnfiSjgT?^L. nftsas^fTo 
r. ^(DSfflicz r^b^ffi^^fiELfco mntzz 

! (ZrO x M: 0 < x ^ 2 ) & 



x^ifimizxmmmmLtzm^ ms.mit^ B nx^ 

-=>fc 0 £fc. «^-^aiCj;i,SffiS^ asm : x i o 
oo) (D^S. SJ^Mli. e>*-;ucofci^^fd:£<D 

[0 0 7 6] 
[S2 1 ] 



(12) 
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I I ZWfc** 












l« 







[00 7 7] 



[$2 2] 











pH 




(wt%.2rOpSl») 


«*8/ZMb£«j 


SSfbWZrtb^fc 


*/ZHb^tt 


(cP) 




5 


2 


1.5 


2 


1.8 


4.0 



[0 0 7 8] 


»23] 






(cm/min) 










5 


24CnCx1Qmin 





[0 0 7 9] 
[$24] 





mm 

(xim) 






0.8 


380 | 



[0 0 8 0] SbWcZrUbMS^tMES. 
1mo l/l, ;gg6 5°C(DN a OH7KjS;"Sl-2^;i 



[008 1 ] 
[125] 











Brfp 


HcJ(kA/m) 


(BH)max(kJ/m 3 ) 


Br<T> 


HcJ(kA/m)| (BH)maxCkJ/m 3 ) 


*««10 


1.15 


1305 


243 


1.13 


1297 236 


£<b*SL 



[O O 8 2] 

*$bi*filS]±£g| -Set t^r-t, A I 

#5, s i Hti> T i »<b^«:i:^t;#HiS^fiR» 

±S^?1c^flS5l*, J3tM<i:ffiS tropic, Rlg^tfStJfi 

but- £ * l r «MKib#i mm £ mm-t & &m, t \t& 

li®5S®lzttLTffi#)Tg;h.fcS*tt£*r-r-i>o * 
fc, z r^b^£#t;#S^b^fiE^^^.?>^a^b 



Bticfc^r, -^■^D#ft^aaA<j$<7b^-D^r*fc-5)^^i:^ ^ 

[HSi<7)fBi#>Ej:ifti!B] 

[1211 ] ##§Bjj<&f|jj£0ij2T-f#£>*i.fcA I tt1b4fe&K£ 

tm5roNd©3 dUiitic-oi^-ccDx p susses 

[HI2] *#gB£<7)||ffi#] 6 T*f# S i Bft1b1fe&IIJt£ 

^■T€)SE5(DN d©3 diftJU-OCNTOX P 

[13] *f§Bj<7)||j6ei]6r't#e.^fcs ittibttans 

ttSiieroS i 0)2 p$JlitlCOlNT<7)X P SS'lSi^m 



(13) 



f#H 2001-76914 



[11] 



[12] 




[03] 



14] 



100. 



■ llttltlllllltl t 



50.- 




U. IM l f 

110.0 106.0 102.0 98.0 

Si(D2p|ftaia>IS^X^;Mf- (eV) 



100. 



94.0 



50. 




992.0 



988.0 984.0 980.0 

Nd(03d«iai(D|g^X^;U^-(oV) 



976.0 



- jhgh 



(31) «ife*±a»# MHM 1-181357 

(32) ffi5fcB ¥^11^6^280 (1999. 6. 28) 

(33) g5feS£?§H B* ( J P) 



F £ — A (#%) 5E040 AA03 AA04 AA19 BC01 BD03 
CA01 HB14 NN05 NN06 
5E062 CD04 CG07 



